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(57) ABSTRACT

A touch display panel including a array substrate, an opposite
substrate, an organic light emitting diode (OLED) structure, a
plurality of conductive spacers and a sealant is provided. The
OLED structure is disposed on the opposite substrate and
located between the array substrate and the opposite sub-
strate. The OLED structure includes a first electrode layer, an
organic light emitting layer and a second electrode layer
which are sequentially disposed. The first electrode layer is
located on the opposite substrate and includes a plurality of
touch sensing electrode. The second electrode layer is elec-
trically connected to the array substrate via the conductive
spacers. The sealant is sealed the OLED structure and the
conductive spacers between the array substrate and the oppo-
site substrate.
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TOUCH DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 101117246, filed on May 15, 2012.
The entirety of the above-mentioned patent application is
hereby incorporated by reference herein and made a part of
this specification.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention generally relates to a touch
display panel, and more particularly, to a touch display panel
in which organic light emitting layer is used to display.
[0004] 2. Description of Related Art

[0005] In general, a conventional touch display device is a
display panel externally assembled with an independent
touch panel. Therefore, the conventional touch display device
is comparatively thicker and heavy. In addition, the design of
externally assembling the touch panel to the display panel
may easily cause the degradation of transmittance. Thus, if
the touch sensing function can be directly integrated in a
display device, then the aforementioned problem may be
effectively resolved.

SUMMARY OF THE INVENTION

[0006] The present invention provides a touch display
panel which uses an organic light emitting diode structure to
display, wherein the first electrode layer of the organic light
emitting diode structure includes the touch sensing elec-
trodes. Thus, the touch display panel can have the functions of
touch sensing and displaying without needing to greatly
increase the thickness.

[0007] Thepresentinvention provides a touch panel includ-
ing an array substrate, an opposite substrate, an organic light
emitting structure, a plurality of conductive spacers and a
sealant. The opposite substrate is located opposite to the array
substrate. The organic light emitting diode structure is dis-
posed on the opposite substrate and located between the array
substrate and the opposite substrate. The organic light emit-
ting diode structure includes a first electrode layer, an organic
light emitting layer and a second electrode layer. The first
electrode layer is disposed on the opposite substrate and
includes a plurality of touch sensing electrodes. The organic
light emitting layer is disposed on the first electrode layer. The
second electrode layer is disposed on the organic light emit-
ting layer. The conductive spacers are disposed between the
array substrate and the organic light emitting diode structure.
The second electrode layer of the organic light emitting diode
structure is electrically connected to the array substrate
through the conductive spacers. The sealant is disposed
between the array substrate and the opposite substrate for
sealing the organic light emitting diode structure and the
conductive spacers between the array substrate and the oppo-
site substrate.

[0008] According to one exemplary embodiment of the
present invention, the touch sensing electrodes include a plu-
rality of first sensing electrodes and a plurality of second
sensing electrodes. The first sensing electrodes extend along
a first direction, and the second sensing electrodes extend
along a second direction and electrically insulated with the
first sensing electrodes. The first direction is opposite to the
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second direction. The shape of each of the first sensing elec-
trodes and the shape of each of the second sensing electrodes
are ladder-shaped structures, and the shape of each of the first
sensing electrodes and the shape of adjacent second sensing
electrodes construct a rectangular structure.

[0009] According to one exemplary embodiment of the
present invention, wherein the touch sensing electrodes are a
plurality of first sensing series. The touch display panel fur-
ther includes a plurality of second sensing series. The oppo-
site substrate has a first surface and a second surface opposite
to each other. The first sensing series and the second sensing
series are located on the first surface and the second surface of
the opposite substrate, respectively. The first sensing series
extend along a first direction and the second sensing series
extend along a second direction, wherein the first direction
intersects the second direction.

[0010] According to one exemplary embodiment of the
present invention, each of the first sensing series includes a
first stripe electrode, and each of the second sensing series
includes a second stripe electrode.

[0011] According to one exemplary embodiment of the
present invention, each of the first sensing series includes a
plurality of first sensing pads and a plurality of first bridge
lines connecting the first sensing pads in series along the first
direction, and each of the second sensing series includes a
plurality of second sensing pads and a plurality of second
bridge lines connecting the second sensing pads in series
along the second direction.

[0012] According to one exemplary embodiment of the
present invention, the touch display panel further includes a
cover plate and a plurality of second sensing series. The cover
plate is disposed on the opposite substrate. The second sens-
ing series are disposed on the cover plate and located between
the cover plate and the opposite substrate. The touch sensing
electrodes of the first electrode layer of the organic light
emitting diode structure are a plurality of first sensing series.
The first sensing series extend along a first direction and the
second sensing series extend along a second direction,
wherein the first direction intersects the second direction.
[0013] According to one exemplary embodiment of the
present invention, wherein each of the first sensing series
includes a first stripe electrode, and each of the second sens-
ing series includes a second stripe electrode.

[0014] According to one exemplary embodiment of the
present invention, each of the first sensing series includes a
plurality of first sensing pads and a plurality of first bridge
lines connecting the first sensing pads in series along the first
direction, and each of the second sensing series includes a
plurality of second sensing pads and a plurality of second
bridge lines connecting the second sensing pads in series
along the second direction.

[0015] According to one exemplary embodiment of the
present invention, the touch display panel further includes a
cover plate disposed on the opposite substrate, wherein the
cover plate is fixed on the opposite substrate through an
adhesive layer.

[0016] According to one exemplary embodiment of the
present invention, the touch display panel further includes a
flexible circuit board disposed on the drive device array sub-
strate and electrically connected to the array substrate.
[0017] Inlightofthe above, since the first electrode layer of
the organic light emitting diode structure of the present inven-
tion includes the touch sensing electrodes, an extra touch
panel or an independent touch sensing electrode structure is
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not required to be additionally disposed, and the touch display
panel can have the functions of touch sensing and displaying.
Therefore, the touch display panel of the present invention
can effectively reduce the thickness and the weight, and the
light transmittance can also be improved. In addition, since
the first electrode layer and the touch sensing electrodes
which are the displaying structures are formed in the same
fabricating process, the fabricating process and the manufac-
turing cost can be effectively reduced and the circuit layouts
can be simplified.

[0018] In order to make the aforementioned and other fea-
tures and advantages of the invention more comprehensible,
embodiments accompanying figures are described in detail
below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings constituting a part of
this specification are incorporated herein to provide a further
understanding of the invention. Here, the drawings illustrate
embodiments of the invention and, together with the descrip-
tion, serve to explain the principles of the invention.

[0020] FIG. 1A schematically shows a cross-sectional view
of a touch display panel according to an exemplary embodi-
ment of the present invention.

[0021] FIG. 1B illustrates a top view of the touch sensing
electrodes in FIG. 1A.

[0022] FIG.2A schematically shows a cross-sectional view
of a touch display panel according to another exemplary
embodiment of the present invention.

[0023] FIG. 2B illustrates a top view of portions of the first
sensing series and the second sensing series in FIG. 2A
according to an exemplary embodiment.

[0024] FIG. 2C illustrates a top view of portions of the first
sensing series and the second sensing series in FIG. 2A
according to another exemplary embodiment.

[0025] FIG. 3 schematically shows a cross-sectional view
of a touch display panel according to another exemplary
embodiment of the present invention.

[0026] FIG. 4 1is a schematic view illustrating a distribution
of a display interval and a touch sensing interval wherein the
touch display panel of FIG. 1A is in two frame times.

DESCRIPTION OF EMBODIMENTS

[0027] FIG.1A schematically shows a cross-sectional view
of a touch display panel according to an exemplary embodi-
ment of the present invention. FIG. 1B illustrates a top view of
the touch sensing electrodes in FIG. 1A. Referring to FIG.
1A, inthe embodiment, the touch display panel 100a includes
an array substrate 110, an opposite substrate 120a, an organic
light emitting structure 130a, a plurality of conductive spac-
ers 140 and a sealant 150.

[0028] Inmore detailed, the array substrate 110 is an active
device array substrate including a substrate 112 and a plural-
ity of active devices 114. Each of the active devices 114
includes a gate G, a gate insulating layer GI, a channel layer
C, asource S, a drain D and an insulating layer I, for example.
Herein the gate G is located on the substrate 112, and the gate
insulating layer GI, the channel layer C, the source S/drain D
and the insulating layer 1 are sequentially stacked on the
substrate 112. In other embodiments not shown in the figures,
the array substrate 110 may be a passive device array sub-
strate, for example. In other words, the driving method of the
array substrate 110 is not limited to be active or passive in the
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present invention. The opposite substrate 120a is located
opposite to the array substrate 110, wherein the opposite
substrate 120a is a transparent substrate, and the material is
glass, for example.

[0029] The organic light emitting diode structure 130a is
disposed on the opposite substrate 1204 and located between
the array substrate 110 and the opposite substrate 120a. The
organic light emitting diode structure 130a includes a first
electrode layer 1324, an organic light emitting layer 134 and
a second electrode layer 136, wherein the first electrode layer
132a is a cathode and the second electrode layer 136 is an
anode, for example. The organic light emitting layer 134 is
disposed on the first electrode layer 132a, and the second
electrode layer 136 is disposed on the organic light emitting
layer 134. In addition, the first electrode layer 132a may be
the transparent electrode, so that the light emitted by the
organic light emitting layer 134 may be emitted toward the
opposite substrate 120q, for example. Certainly, both the first
electrode layer 1324 and the second electrode layer 136 may
be the transparent electrodes, so that the light emitted by the
organic light emitting layer 134 may be emitted toward the
array substrate 110 and the opposite substrate 120a at the
same time, for example. Namely, the touch display panel
1004 of the embodiment may be a single-sided display or a
double-sided display, for example.

[0030] Particularly, referring to FIG. 1A and FIG. 1B
together, in the fabricating process, the first electrode layer
132a of the embodiment is firstly formed on the opposite
substrate 120a through a photomask, and simultaneously, in
the same fabricating process, a plurality of touch sensing
electrodes 133, such as capacitance touch sensing electrodes,
are formed, for example. In other words, the first electrode
layer 1324 of the embodiment include a plurality of touch
sensing electrodes 133, and the touch sensing electrodes 133
can substantially be deemed as touch sensing electrodes
which are arranged in a single layer. As shown in FIG. 1B, the
touch sensing electrodes 133 include a plurality of first sens-
ing electrodes 133a and a plurality of second sensing elec-
trodes 1335, wherein the first sensing electrodes 1334 extend
along a first direction L1, and the second sensing electrodes
1335 extend along a second direction .2 and electrically
insulated with the first sensing electrodes 133a. Herein, the
first direction L1 is opposite to the second direction L2. Ithas
to be noted that, in the embodiment, the shape of each of the
first sensing electrodes 1334 and the shape of each of the
second sensing electrodes 1335 are ladder-shaped structures,
more specifically, right triangles each having a ladder-shaped
hypotenuse. Moreover, each of the first sensing electrodes
1334 and each of the second sensing electrodes 1335 of the
embodiment include a plurality of pixels P. The first sensing
electrodes 1334 and the second sensing electrodes 1335 are
separated through a photomask or by setting a separating
structure, so that each of the distributed regions of first sens-
ing electrodes 133a and each of the distributed regions of
second sensing electrodes 1335 which are separated include a
plurality of pixels P. Certainly, in other embodiments not
shown in the figures, the first sensing electrodes 133a and the
second sensing electrodes 1334 can also be other shapes of
single-layered sensing electrodes, such as single-layered
sensing electrodes including a plurality of strip sensing elec-
trodes, array single-layered sensing electrodes including a
plurality of rectangular sensing electrodes, or single-layered
sensing electrodes including any other polygonal sensing
electrodes, which still falls within the technical schemes
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adopted by the present invention without departing from the
scope of the present invention. Then, after the first electrode
layer 132a is formed, the organic light emitting layer 134 and
the second electrode layer 136 are sequentially Ruined, in
order to form the organic light emitting diode structure 130a.
[0031] The conductive spacers 140 are disposed between
the array substrate 110 and the organic light emitting diode
structure 130a, wherein the second electrode layer 136 of the
organic light emitting diode structure 130¢ is electrically
connected to the array substrate 110 via the conductive spac-
ers 140. More specifically, the second electrode layer 136 of
the organic light emitting diode structure 130a is electrically
connected to the drain D of the active device 114 of the array
substrate 110 through the conductive spacers 140. The sealant
150 is disposed between the array substrate 110 and the
opposite substrate 120a, so as to enable the organic light
emitting diode structure 130a and the conductive spacers 140
to be lain between the array substrate 110 and the opposite
substrate 120a. The sealant is ultraviolet (UV) light harden-
ing resin, thermosetting resin, frits or the like.

[0032] In addition, the touch display panel 100a further
includes a cover plate 160a and a flexible circuit board 180.
The cover plate 160a is disposed on the opposite substrate
120qa, wherein the cover plate 160q is fixed on the opposite
substrate 120a through an adhesive layer 170 for protecting
the opposite substrate 120a. Herein, the material of the cover
plate 160 is glass or plastic, and the material of the adhesive
layer 170 is an optical adhesive, for example. The flexible
circuit board 180 is disposed on the array substrate 110 and
electrically connected to the array substrate 110, wherein the
touch display panel 1004 is electrically connected to an exter-
nal circuit (not shown) through the flexible circuit board 180.
[0033] Inthe embodiment, the organic light emitting diode
structure 130« is used for display function in the touch display
panel 100a, and the first electrode layer 132a of the organic
light emitting diode structure 130a can provide the touch
sensing function, wherein the touch sensing electrodes 133
are built in the first electrode layer 132« of the organic light
emitting diode structure 130a. As a result, without needing an
extra touch panel or an independent touch sensing electrode
structure to be additionally disposed, the touch display panel
100a of the present embodiment can have the functions of
touch sensing and displaying. Therefore, the touch display
panel 100a can effectively reduce the thickness and the
weight, and the light transmittance can also be enhanced. In
addition, since the first electrode layer 132a and the touch
sensing electrodes 133 are formed in the same fabricating
process, the fabricating process and the manufacturing cost
can be effectively reduced and the circuit layouts can be
simplified. Moreover, since the organic light emitting diode
structure 130a is disposed on the opposite substrate 120q, the
first electrode layer 132¢ and the touch sensing electrodes
133 are comparatively closer to the touch sensing interface,
and thus the sensitivity of touch sensing can be effectively
increased. In addition, the first electrode layer 132a and the
touch sensing electrodes 133 are comparatively farther from
the array substrate 110, and thus the noise problem of touch
sensing signals can be effectively reduced.

[0034] Itshould be noted that, referring to FIG. 4, since the
first electrode layer 132q acts as display structure and touch
sensing structure both, during the operating process of the
touch display panel 100q, display timing and touch sensing
timing are needed to be separated. That is, the frame time of
each of the display image is divided into a display interval and
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a touch sensing interval. For instance, during the display
interval, the first electrode layer 132a of the touch display
panel 100ais OV or negative voltage, and the second electrode
layer 136 is the voltage of corresponding image data. At this
time, during the touch sensing interval, the first electrode
layer 1324 is connected to the touch sensing signal. and the
second electrode layer 136 is OV.

[0035] The following exemplary embodiments of the
present invention are illustrated with accompanied drawings,
wherein the same or similar parts are denoted with same
reference numerals, and repetitive descriptions are omitted.
For a detailed description of this section, reference can be
found in the first embodiment of the invention, therefore no
further description is contained herein.

[0036] FIG. 2A schematically shows a cross-sectional view
of a touch display panel according to another exemplary
embodiment of the present invention. FIG. 2B illustrates atop
view of portions of the first sensing series and the second
sensing series in FIG. 2A according to an exemplary embodi-
ment. For the sake of description convenience, the opposite
substrate located between the first sensing series and the
second sensing series is omitted in FIG. 2B. Referring to FIG.
2A and FIG. 2B, the touch display panel of the embodiment
1005 is similar to the touch display panel 100a of FIG. 1A,
and the difference is that: the touch sensing electrodes of the
first electrode layer 1325 of the organic light emitting diode
structure 1305 of the embodiment are a plurality of first
sensing series 1355, and the touch display panel 1005 further
includes a plurality of second sensing series 1375.

[0037] Inspecifically, the opposite substrate 1205 has a first
surface 122 and a second surface 124 opposite to the first
surface 122. The first sensing series 135b and the second
sensing series 1375 arelocated on the first surface 122 and the
second surface 124 of the opposite substrate 1205, respec-
tively. Herein, the first sensing series 1355 extend along a first
direction LP and the second sensing series 1375 extend along
a second direction 12", wherein the first direction LF inter-
sects the second direction L2'. As shown in FIG. 2B, each of
the first sensing series 1355 includes a first stripe electrode,
and each of the second sensing series 1375 includes a second
stripe electrode. It should be noted that the first sensing series
1355 are used as the scan lines in display mode, and are also
used as the driving lines in touch sensing mode, and the
second sensing series 1375 are used as sensing lines in touch
sensing mode. Additionally, the touch display panel 1005
further includes a protecting layer 190 which covers the sec-
ond sensing series 1375, and the cover plate 160a is fixed onto
the opposite substrate 1205 through the adhesive layer 170.
Herein, the adhesive layer 170 encapsulates the protecting
layer 190.

[0038] It has to be mentioned that the structure of the first
sensing series 1356 and the second sensing series 1375 is not
limited in the present invention, although the first sensing
series 1354 are specified to be the first stripe electrodes and
the second sensing series 1375 are specified to be the second
stripe electrodes in the embodiment. FIG. 2C illustrates a top
view of portions of the first sensing series and the second
sensing series in FIG. 2A according to another exemplary
embodiment. For the sake of description convenience, the
opposite substrate located between the first sensing series and
the second sensing series is omitted in FIG. 2C. Referring to
FIG. 2C, each of the first sensing series 135¢ includes a
plurality of first sensing pads 138a and a plurality of first
bridge lines 139a connecting the first sensing pads 1384 in
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series along the first direction L1', and each of the second
sensing series 137¢ includes a plurality of second sensing
pads 138b and a plurality of second bridge lines 1395 con-
necting the second sensing pads 1385 in series along the
second direction [.2'. The aforementioned structure in the
embodiment still belongs to a technical means adoptable in
the present invention and falls within the protection scope of
the present invention.

[0039] Inthe touch display panel 1005 of the embodiment,
the first sensing series 1355 (or 135¢) and the second sensing
series 1376 (or 137¢) are located on the first surface 122 and
the second surface 124 of the opposite substrate 1205, respec-
tively. It means that only two substrates are necessary, 1.e., the
array substrate 110 and the opposite substrate 1205, and thus
components for display function and components for touch
sensing function are integrated. Therefore, under the condi-
tion of without significantly increasing the thickness of the
touch display panel 1005, the touch display panel 1005 of the
present embodiment can have both touch sensing function
and display function.

[0040] FIG. 3 schematically shows a cross-sectional view
of a touch display panel according to another exemplary
embodiment of the present invention. Referring to FI1G. 3, the
touch display panel 100¢ of the embodiment is similar to the
touch display panel 1006 of FIG. 2, and the difference is that:
the disposing locations of the second sensing series 1374 are
different. Specifically, the second sensing series 137d of the
embodiment are disposed on the cover plate 160c¢ and located
between the cover plate 160¢ and the opposite substrate 120c.
Additionally, the touch display panel 100¢ further includes a
protecting layer 195 which covers the second sensing series
1374, and the cover plate 160c¢ is fixed onto the opposite
substrate 120¢ through the adhesive layer 170. The adhesive
layer 170 encapsulates the protecting layer 195. Herein, the
second sensing series 137d are used as sensing lines in touch
sensing mode, and the first sensing series 1355 of the first
electrode layer 1325 (referring to FIG. 2B) are not only used
as the power source in display mode, but also be used as the
driving lines in touch sensing mode.

[0041] In light of the foregoing, since the touch display
panel of the present invention uses the organic light emitting
diode structure to display and the first electrode layer of the
organic light emitting diode structure can further used as
touch sensing electrodes, an extra touch panel or an indepen-
dent touch sensing electrode structure is not required to be
additionally disposed, and the touch display panel of the
present invention can have the functions of touch sensing and
displaying. Therefore, the touch display panel of the present
invention can effectively reduce the thickness and the weight,
and the light transmittance can also be improved. In addition,
since the first electrode layer and the touch sensing electrodes
which are the displaying structures are formed in the same
fabricating process, the fabricating process and the manufac-
turing cost can be effectively reduced and the circuit layouts
can be simplified. Furthermore, the thickness of the touch
display panel of the present invention is comparatively thin-
ner, and thus can comply with the current trend of miniatur-
izing devices.

[0042] Although the invention has been described with ref-
erence to the above embodiments, it will be apparent to one of
the ordinary skill in the art that modifications to the described
embodiment may be made without departing from the spirit
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of the invention. Accordingly, the scope of the invention will
be defined by the attached claims not by the above detailed
descriptions.

What is claimed is:

1. A touch display panel, comprising:

an array substrate;

an opposite substrate located opposite to the array sub-
strate;

an organic light emitting diode structure disposed on the
opposite substrate and located between the array sub-
strate and the opposite substrate, wherein the organic
light emitting diode structure comprises:

a first electrode layer disposed on the opposite substrate
and comprising a plurality of touch sensing elec-
trodes;

an organic light emitting layer disposed on the first elec-
trode layer; and

a second electrode layer disposed on the organic light
emitting layer;

a plurality of conductive spacers disposed between the
array substrate and the organic light emitting diode
structure, wherein the second electrode layer of the
organic light emitting diode structure is electrically con-
nected to the array substrate via the conductive spacers;
and

a sealant disposed between the array substrate and the
opposite substrate for sealing the organic light emitting
diode structure and the conductive spacers between the
drive array substrate and the opposite substrate.

2. The touch display panel as claimed in claim 1, wherein
the touch sensing electrodes comprise a plurality of first sens-
ing electrodes and a plurality of second sensing electrodes,
the first sensing electrodes extend along a first direction, the
second sensing electrodes extend along a second direction
and are electrically insulated with the first sensing electrodes,
the first direction is opposite to the second direction, a shape
of each of the first sensing electrodes and a shape of each of
the second sensing electrodes are ladder-shaped structures,
and a shape of each of the first sensing electrodes and a shape
of adjacent second sensing electrodes construct a rectangular
structure.

3. The touch display panel as claimed in claim 1, wherein
the touch sensing electrodes comprise a plurality of first sens-
ing series, the touch display panel further comprises a plural-
ity of second sensing series, the opposite substrate has a first
surface and a second surface opposite to the first surface, the
first sensing series and the second sensing series are respec-
tively located in the first surface and the second surface of the
opposite substrate, the first sensing series extend along a first
direction, the second sensing series extend along a second
direction, and the first direction intersects the second direc-
tion.

4. The touch display panel as claimed in claim 3, wherein
each of the first sensing series comprises a first stripe elec-
trode, and each of the second sensing series comprises a
second stripe electrode.

5. The touch display panel as claimed in claim 3, wherein
each of the first sensing series comprises a plurality of first
sensing pads and a plurality of first bridge lines connecting
the first sensing pads in series along the first direction, each of
the second sensing series comprises a plurality of second
sensing pads and a plurality of second bridge lines connecting
the second sensing pads in series along the second direction.
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6. The touch display panel as claimed in claim 1, further
comptising:

a cover plate disposed on the opposite substrate; and

a plurality of second sensing series disposed on the cover

plate and located between the cover plate and the oppo-
site substrate, wherein the touch sensing electrodes of
the first electrode layer of the organic light emitting
diode structure are a plurality of first sensing series, the
first sensing series extend along a first direction, the
second sensing series extend along a second direction,
and the first direction intersects the second direction.

7. The touch display panel as claimed in claim 6, wherein
each of the first sensing series comprises a first stripe elec-
trode, and each of the second sensing series comprises a
second stripe electrode.

8. The touch display panel as claimed in claim 6, wherein
each of the first sensing series comprises a plurality of first
sensing pads and a plurality of first bridge lines connecting
the first sensing pads in series along the first direction, each of
the second sensing series comprises a plurality of second
sensing pads and a plurality of second bridge lines connecting
the second sensing pads in series along the second direction.

9. The touch display panel as claimed in claim 1, further
comprising:
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a cover plate disposed on the opposite substrate, wherein
the cover plate is fixed on the opposite substrate through
an adhesive layer.

10. The touch display panel as claimed in claim 1, further

comprising:

a flexible circuit board disposed on the array substrate and
electrically connected to the array substrate.

11. A touch display panel, comprising:

an array substrate;

an opposite substrate located opposite to the array sub-
strate;

an organic light emitting diode structure disposed on the
opposite substrate and located between the array sub-
strate and the opposite substrate, wherein the organic
light emitting diode structure comprises a plurality of
touch sensing electrodes;

a plurality of conductive spacers disposed between the
array substrate and the organic light emitting diode
structure, wherein the organic light emitting diode struc-
ture is electrically connected to the array substrate via
the conductive spacers; and

a sealant disposed between the array substrate and the
opposite substrate.

I S T T
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